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1
THREE-DIMENSIONAL MOUSE DEVICE
AND MARIONETTE CONTROL SYSTEM

USING THE SAME

BACKGROUND

1. Field of Invention

The present invention relates to a three-dimensional
mouse device, and more particularly, to a three-dimensional
mouse device, which is capable of three-dimensionally
control a mouse or an object by using several body parts,
especially by a wrist gesture and a finger gesture, and a
marionette control system using the same.

2. Description of the Related Art

A mouse device is one of input devices that are connected
to a computer device. The mouse device can be used to
perform various operations, such as an operation of selecting
a specific position or item or moving an object or group on
a computer screen. At present, a 3-button mouse, including
a wheel, is widely used. However, it may be difficult to use
a general mouse in a work environment where the use of two
hands is difficult or when there is a physical handicap. In
order to solve such problems, there has been proposed an
apparatus for executing a mouse on the air by using a motion
of a finger.

However, the mouse according to the related art is similar
to an existing mouse that widely uses fingers and has a
limitation to efficiently apply to a user with a physical
handicap in the above-described various work environments
or several types of physical handicaps. Accordingly, there is
an increasing need for a mouse that can be randomly
selected and used according to various work environments
or various physical conditions (including a handicap).

CITATION LIST
Patent Literature

(Patent Literature 1) KR10-0920252 B1

SUMMARY

An embodiment of the present invention provides a
three-dimensional mouse device using several body parts
(wrist, etc.).

In addition, another embodiment of the present invention
provides a three-dimensional mouse device using a motion
of a body part with respect to a head, eyes, wrist, ankle, or
a combination thereof.

Furthermore, another embodiment of the present inven-
tion provides a three-dimensional mouse device using a
wrist gesture and a finger gesture.

Moreover, another embodiment of the present invention
provides a marionette control system capable of remotely
controlling a marionette by using a technology applied to the
above-described three-dimensional device.

According to an aspect of the present invention for
achieving the above object, a three-dimensional mouse
device includes: a support member that is worn on at least
one of a head, a face, an arm, and a foot among body parts;
an action recognition module that is mounted on the support
member; and a sensing unit that is attached to the support
member to sense a motion of the body parts and output a
signal to the action recognition module.

According to another aspect of the present invention, a
marionette control system includes a sensing unit, a conver-
sion unit, and a communication unit. The marionette control
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system includes: a second controller that includes a sensing
unit, a conversion unit, and a communication unit, the
second conversion unit being installed on a wrist of a user
to sense a preset gesture of the wrist; and a first controller
that includes a sensing unit and a conversion unit, the first
controller being installed in a finger of the user to sense a
preset gesture of the finger, wherein the first controller
provides the gesture input of the finger to the second
controller, and the second controller transmits an action
control signal corresponding to the gesture input of the
finger and the gesture input of the wrist to a controller of the
marionette through the communication unit.

In an embodiment, the first controller may include a
plurality of controllers that are installed in a plurality of
fingers of the user, respectively.

In an embodiment, a control relation between the fingers
and the marionette in each gesture mode by the plurality of
first controller and the second controller may omit a ring
finger and a little finger and include a plurality of control
modes that are divided into a control dedicated to an upper
body, a control dedicated to a lower body, a control dedi-
cated to a left side, a control dedicated to a right side, a
crossing control, and a control for each finger.

In an embodiment, the first controller or the second
controller may convert or set the gesture such that a body
part of the marionette corresponding to a forefinger or a
middle finger of any one selected among a plurality of
control modes according to the gesture mode becomes other
body part of the marionette corresponding to the forefinger
or the middle finger of other control mode among the
plurality of control modes (the setting corresponds to the
gesture conversion).

In an embodiment, the gesture mode may include eight
degree-of-freedom actions: four arm/foot gestures, a neck
gesture, a plane movement gesture, and a jump gesture. The
first controller or the second controller may perform gesture
conversion so as to cope with deficient degree of freedom of
the finger, including a twist, due to the interworking of the
fingers when the finger gesture is generated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a three-dimensional mouse
according an embodiment of the present invention.

FIG. 2 is a perspective view illustrating a modification of
the three-dimensional mouse of FIG. 1.

FIG. 3 is a perspective view illustrating a modification of
the three-dimensional mouse of FIG. 1.

FIG. 4 is a block diagram of the three-dimensional mouse
of any one of FIGS. 1 to 3.

FIG. 5 is a diagram for describing an operation principle
of the three-dimensional mouse of FIG. 3.

FIG. 6 is a perspective view of glasses employing a
three-dimensional mouse according another embodiment of
the present invention.

FIG. 7 is a block diagram of the three-dimensional mouse
of FIG. 6.

FIG. 8 is a diagram of a three-dimensional mouse accord-
ing another embodiment of the present invention.

FIG. 9 is a diagram for describing an operation principle
of the three-dimensional mouse of FIG. 8.

FIG. 10 is a perspective view of a three-dimensional
mouse according another embodiment of the present inven-
tion.

FIG. 11 is a diagram for describing an operation principle
of the three-dimensional mouse of FIG. 10.
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FIG. 12 is a schematic block diagram of a marionette
control system according to another embodiment of the
present invention.

FIG. 13 is a schematic block diagram of a controller
mounted on a marionette to transmit and receive communi-
cation data with the marionette control system of FIG. 12.

FIG. 14 is a diagram illustrating a signal flow of control-
lers and gesture sensors that can be employed in the mari-
onette control system of FIG. 13.

FIG. 15 is an exemplary diagram illustrating a coordinate
system of a ring/bracelet 6-axis motion sensor employed in
the marionette control system of FIG. 14.

FIG. 16 is an exemplary diagram illustrating actions that
are difficult to express with a finger gesture in the marionette
control system according to the present embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. The terms to be described below
are defined in consideration of functions in the present
invention and may be defined differently depending on a
user or operator’s intention or practice. Therefore, the defi-
nitions of such terms are based on the overall descriptions of
the present specification.

FIG. 1 is a perspective view of a three-dimensional mouse
device according an embodiment of the present invention.
FIG. 2 is a perspective view illustrating a modification of the
three-dimensional mouse device of FIG. 1. FIG. 3 is a
perspective view illustrating a modification of the three-
dimensional mouse device of FIG. 1.

Referring to FIG. 1, the three-dimensional mouse device
100 according to the present embodiment includes a support
member 10, touch pads 21 and 22, a microphone 30, and an
action recognition module 40. The microphone 30 may be
omitted in the three-dimensional mouse device 100 accord-
ing to implementations.

The support member 10 has a ring-type headband shape.
The support member 10 is made of a substantially inelastic
or hard member. It is preferable that the perimeter length of
the support member 10 is adjustable according to a head size
of a user, but it is omitted in the present embodiment for
convenience of illustration and description.

The touch pads 21 and 22 may also be referred to as a first
touch pad 21 and a second touch pad 22. The touch pads 21
and 22 sense a muscle movement caused by a blink of a
user’s eyes in such a state that the support member 10 is
worn on the user’s head. For this purpose, the touch pads 21
and 22 are disposed on the inner surface of the band-type
support member 10 and spaced apart by approximately a
distance between two eyes of a human.

The microphone 30 is mounted on the support member 10
and is electrically connected to the action recognition mod-
ule 40. The microphone 30 converts a user’s voice into a
signal and transfers the signal to the action recognition
module 40.

The action recognition module 40 may be configured to
control some functions of the mouse according to the signal
from the touch pads 21 and 22 or the microphone 30 and
control the remaining functions of the mouse based on a
gyro sensor or an acceleration sensor embedded therein. The
action recognition module 40 may include a 6-axis motion
sensor.
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FIG. 4 is a block diagram of a configuration that can be
employed in the three-dimensional mouse device of any one
of FIGS. 1 to 3.

Referring to FIG. 4, the three-dimensional mouse device
according to the present embodiment includes a first touch
pad 21, a second touch pad 22, a microphone 30, and an
action recognition module 40. The action recognition mod-
ule 40 includes a control unit 41 configured by a microcon-
troller unit (MCU), a gyro sensor or an acceleration sensor
42, a touch sensor 43, a communication unit 44 for wireless
communication with an external computer device, and a
power unit 45 that supplies power to elements. The first
touch pad 21, the second touch pad 22, and the touch sensor
43 may constitute a sensing unit.

Since the unique functions of the respective elements
have already been well known, a detailed description thereof
will be omitted. However, in the present embodiment, a
three-dimensional mouse device using body parts, except for
fingers, is implemented by combining such elements. The
operation principle of such a device will be described below.

FIG. 5 is a diagram for describing the operation principle
of the three-dimensional mouse device of FIG. 3.

Referring to FIG. 5, in the headband-type three-dimen-
sional mouse device 100 according to the present embodi-
ment, the action recognition module (see 40 of FIG. 3) may
generate x-axis and y-axis cursor movements by sensing
vertical and horizontal movements of a head of a user 2,
based on a 3-axis gyro sensor or acceleration sensor embed-
ded therein, may determine a wheel velocity according to an
acceleration magnitude of the vertical movement of the
head, may execute move-backward when the acceleration of
the left movement of the head is greater than a preset
acceleration, and may execute move-forward when the
acceleration of the right movement of the head is greater
than the preset acceleration.

In addition, the action recognition module may execute
left-click when a muscle movement caused by a blink of a
user’s left eye is detected through the sensing unit, may
execute a preset double-click (double-click of a left button
or a right button) when a muscle movement caused by twice
blink of a user’s left eye within a preset unit time, and may
execute right-click when a muscle movement caused by a
blink of a user’s right eye is sensed.

According to another implementation, the action recog-
nition module may generate x-axis and y-axis cursor move-
ments by sensing vertical and horizontal movements of a
head of a user 2, based on a 3-axis gyro sensor or accelera-
tion sensor embedded therein, may determine a wheel veloc-
ity according to an acceleration magnitude of the vertical
movement of the head, may execute move-backward when
the acceleration of the left movement of the head is greater
than a preset acceleration, and may execute move-forward
when the acceleration of the right movement of the head is
greater than the preset acceleration.

The action recognition module may execute left-click,
double-click, or right-click when a voice signal input to the
microphone 30 is matched with a prestored left-click,
double-click, or right-click command.

FIG. 6 is a perspective view of glasses employing a
three-dimensional mouse device according another embodi-
ment of the present invention. FIG. 7 is a block diagram of
the three-dimensional mouse device of FIG. 6.

Referring to FIG. 6, the three-dimensional mouse device
200 according to the present embodiment is mounted on the
glasses 10a. The glasses 10a¢ may function as a support
member of the three-dimensional mouse device 200. The
glasses 10a have a general glasses shape, but are not limited
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thereto. The glasses 10a may be modified to have a goggles
shape. The three-dimensional mouse device 200 may
include a microphone 30, an action recognition module 40a,
and a camera 50.

The microphone 30 may be installed in one of temples of
the glasses 10a. The microphone 30 receives a user’s voice
and transmits an output signal corresponding to the voice
signal to the action recognition module 40a.

The camera 50 may be installed in one temple that is close
to a lens of the glasses 10a. The camera 50 is a type of an
image sensor and is mounted on a glasses-type or goggles-
type support member. The camera 50 may sense a blink of
a left eye and a right eye. The camera 50 may use an
inexpensive product, the resolution of which is very low
enough to sense only information on the blink of the user’s
eyes, but is not limited thereto. A sensing signal regarding
the eye blink sensed by the camera 50 is output to the action
recognition module 40a.

The action recognition module 40a may be inserted and
installed in one of the temples of the glasses 10a. The action
recognition module 40a may include a control unit 41
configured by an MCU, a gyro sensor or an acceleration
sensor 42, a communication unit 44 for wireless communi-
cation with an external computer device, a power unit 45,
and a signal conversion unit 46.

The signal conversion unit 46 may receive an image
output signal of the camera 50, convert the image output
signal into a predetermined input signal, and transfer the
predetermined input signal to the control unit 41. The signal
conversion unit 46 and the camera 50 may function as the
sensing unit that senses the eye blink.

In addition, the action recognition module 40a¢ may
receive an output signal of the microphone 30 and an output
signal of the camera 50, control some mouse operations by
using the received signals, and control the remaining mouse
operations based on the gyro sensor or the acceleration
sensor embedded therein.

For example, the action recognition module 40a may
generate x-axis and y-axis cursor movements of the three-
dimensional mouse device by sensing vertical and horizontal
movements of a head of a user (see 2 of FIG. 5), based on
a 3-axis gyro sensor or acceleration sensor embedded
therein, may determine a wheel velocity according to an
acceleration magnitude of the vertical movement of the
head, may execute move-backward when the acceleration of
the left movement of the head is greater than a preset
acceleration, and may execute move-forward when the
acceleration of the right movement of the head is greater
than the preset acceleration.

The action recognition module 40a may execute left-click
when a muscle movement caused by a blink of a user’s left
eye is sensed through an image sensor (camera), may
execute double-click (double-click of a left button or a right
button) when a muscle movement caused by twice blink of
a user’s left eye within a preset unit time, and may execute
right-click when a muscle movement caused by a blink of a
user’s right eye is sensed.

FIG. 8 is a diagram of a three-dimensional mouse device
according another embodiment of the present invention.

Referring to FIG. 8, the three-dimensional mouse device
300 according to the present embodiment may be mounted
on the support member 105 that has a shape of a wrist
bracelet or an ankle bracelet or a shape of a wrist band or an
ankle band, which can be worn on a wrist or an ankle.

The support member 106 may have a shape of a hard
ring-type band as illustrated in FIG. 8A, a shape of a hard
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bracket-type band as illustrated in FIG. 8B, and a shape of
a flexible ring-type band as illustrated in FIG. 8C, but is not
limited thereto.

The three-dimensional mouse device 300 may include the
support member 105 and the action recognition module 405.
In addition, the three-dimensional mouse device 300 may
further include a microphone 30. In this case, the action
recognition module may be implemented to store a voice
signal input through the microphone 30, compare the voice
signal input through the microphone 30 with a voice com-
mand, and perform a preset mouse function.

FIG. 9 is a diagram for describing the operation principle
of the three-dimensional mouse device of FIG. 8.

Referring to FIG. 9, the three-dimensional mouse device
300 according to the present embodiment may includes a
first support member (see 105 of FIG. 8) and a second
support member which have a shape of a ring-type band
wearable on the wrist. The action recognition module
embedded in the first support member and the action rec-
ognition module embedded in the second support member
are substantially identical to each other and may share the
function of the three-dimensional mouse device 300 accord-
ing to implementations.

For example, the action recognition module of the first
support member may generate X-axis and y-axis cursor
movements by sensing vertical and horizontal movements of
one wrist, based on a 3-axis gyro sensor or acceleration
sensor embedded in the first support member, may deter-
mine a wheel velocity according to an acceleration magni-
tude of the vertical movement of one wrist, may execute
move-backward when the acceleration of the left movement
of one wrist is greater than a preset acceleration, and may
execute move-forward when the acceleration of the right
movement of one wrist is greater than the preset accelera-
tion.

The action recognition module of the second support
member may execute left-click when an upward-movement
acceleration of the other wrist is equal to or greater than a
preset acceleration or when the upward wrist flick is sensed
once, based on a 3-axis gyro sensor or acceleration sensor
embedded in the second support member, may execute a
preset double-click when an upward-movement acceleration
and a downward-movement acceleration of the other wrist
are equal to or greater than a preset acceleration, and may
execute right-click when a left-movement or right-move-
ment acceleration of the other wrist is equal to or greater
than a preset acceleration or when a leftward or rightward
wrist flick is sensed.

FIG. 10 is a perspective view of a three-dimensional
mouse device according another embodiment of the present
invention. FIG. 11 is a diagram for describing the operation
principle of the three-dimensional mouse device of FIG. 10.

Referring to FIG. 10, the three-dimensional mouse device
300 according to the present embodiment includes a ring-
type band-shaped support member 1056 wearable on a wrist,
a microphone 30 and an action recognition module 40
mounted on the support member 105, and a button module
410. The button module 410 may include a wheel button, a
left button (left button sensor), and a right button (write
button sensor).

The mouse operation function by the microphone 30 may
be selectively enabled or disabled.

Referring to FIG. 11, in the three-dimensional mouse
device according to the present embodiment, the action
recognition module (see 40 of FIG. 10) may generate x-axis
and y-axis cursor movements by sensing vertical and hori-
zontal movements of a wrist of a user 2, based on a 3-axis
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gyro sensor or acceleration sensor embedded in the support
member 105, may execute a wheel function according to a
direction in which the wheel button is moving while con-
tacting a surface of an object, may execute move-backward
when the acceleration of the left movement of the wrist is
greater than a preset acceleration, and may execute move-
forward when the acceleration of the right movement of the
wrist is greater than the preset acceleration.

In addition, the action recognition module may execute
left-click when the center of gravity is moved leftward in
such a state that the left button of the button module (see 410
of FIG. 10) is pressed on the surface of the object, may
execute a preset double-click when the center of gravity is
moved leftward twice within a preset time in such a state that
the left button is pressed on the surface of the object, and
may execute right-click when the center of gravity is moved
rightward in such a state that the right button is pressed on
the surface of the object.

On the other hand, as described above, the support
member of the three-dimensional mouse device according to
another embodiment of the present invention may be used as
ring- or band-shaped first and second support members
wearable on the ankle, similarly to the first and second
support members wearable on the wrist as illustrated in FIG.
9.

In this case, the action recognition module may generate
x-axis and y-axis cursor movements by sensing vertical and
horizontal movements of one ankle, based on a 3-axis gyro
sensor or acceleration sensor embedded in the first support
member, may determine a wheel velocity according to an
acceleration magnitude of the vertical or horizontal move-
ment of one ankle, may execute move-backward when the
acceleration of the left movement of one ankle is greater
than a preset acceleration, and may execute move-forward
when the acceleration of the right movement of one ankle is
greater than the preset acceleration.

The action recognition module may execute left-click
when an upward movement of one ankle or an upward
movement of a heel is sensed, based on a 3-axis gyro sensor
or acceleration sensor embedded in the second support
member, may execute double-click when an upward-move-
ment acceleration of the other ankle is sensed twice within
a preset time, and may execute right-click when a downward
movement of the other ankle or an upward movement of a
ball of a foot is sensed.

On the other hand, as described above, the three-dimen-
sional mouse device according to another embodiment of the
present invention may further include a button module to be
mounted on socks connected to a ring- or band-shaped
support member wearable on the ankle, similarly to the
three-dimensional mouse device of FIGS. 10 and 11. The
button module may include a wheel button, a left button
sensor, and a right button sensor.

In this case, the action recognition module may generate
x-axis and y-axis cursor movements by sensing vertical and
horizontal movements of the ankle, based on a 3-axis gyro
sensor or acceleration sensor embedded in the support
member, may execute a wheel function a direction in which
the wheel button is moving while contacting the surface of
the object, may execute move-backward when the accelera-
tion of the left movement of the ankle is greater than a preset
acceleration, and may execute move-forward when the
acceleration of the right movement of the ankle is greater
than the preset acceleration.

In addition, the action recognition module may execute
left-click when a downward curl of toes is sensed through
the left button sensor (see 410 of FIG. 10), may execute
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double-click when a downward curl of toes is sensed twice
or more within a preset time by the left button sensor, and
may execute right-clock when an upward movement of toes
is sensed through the right button sensor.

Hereinafter, an embodiment of a marionette control sys-
tem for controlling an operation of a marionette by using the
above-described three-dimensional mouse technology will
be described.

FIG. 12 is a schematic block diagram of a marionette
control system according to another embodiment of the
present invention. FIG. 13 is a schematic block diagram of
a controller mounted on a marionette to transmit and receive
communication data with the marionette control system of
FIG. 12.

Referring to FIG. 12, the marionette control system 405
according to the present embodiment may include a sensing
unit 42a that recognizes a gesture input of one or more of a
finger and a wrist, a conversion unit 435 that converts the
gesture input of the sensing unit 42« into a phase signal, and
a communication unit 44 that transmits the phase signal
output from the conversion unit 435 to a communication unit
of the marionette over a communication signal. The sensing
unit 42¢ and the conversion unit 435 may be implemented
as a unit for performing the corresponding function in one or
more MCUs or the control unit 43a, or may be implemented
as an element for performing the function corresponding to
the unit.

The sensing unit 42¢ may include a 6-axis motion sensor.
The sensing unit 42 and the conversion unit 435 that
converts the gesture input of the sensing unit 42a into the
phase signal will be described below in detail.

Next, referring to FIG. 13, a marionette controller 400
according to the present embodiment may include a com-
munication unit 410 and a driving unit 420. The communi-
cation unit 410 transmits and receives a data signal with the
communication unit 44 of the marionette control system
405b. The driving unit 420 is connected to the communication
unit 410 and is operated in response to a signal received
from the communication unit 410.

The driving unit 420 may include a driving motor dis-
posed at a joint or the like of the marionette. The marionette
driving motor may include five AX-12A motors manufac-
tured by Robotics and three MX-28 motors that are rela-
tively strong. The AX-12A motors may be used to control
both arms, both legs, and a head of the marionette, and the
MX-28 motors may be used to move a position of the
marionette with three degrees of freedom.

For example, the marionette controller 400 may be imple-
mented using OpenCM9.04 with STM32F103CB that is
Cortex-M3 based on Advanced RISC Machine (ARM). The
communication unit 410 may use Bluetooth BT-110A manu-
factured by Robotics. The BT-110A is a slave mode Blu-
etooth 2.0 and has a valid communication distance of 10 M
and a communication rate of 57,600 bps.

The marionette control system 405 described above is a
device for controlling the marionette and may include five
ring-shaped controllers and one bracelet-shaped controller.
The ring-shaped controllers may be worn on the first knuck-
les of the fingers and be operated to recognize the finger
gestures. The reason why the ring-shaped controllers are
worn on the first knuckles of the fingers is that the first
knuckle of the finger is larger in movement than the second
or third knuckle and if the movement is large, it is easy to
recognize the motion. The bracelet-shaped controller may be
worn on the wrist and be operated to recognize the wrist
gesture.
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In the sensor that recognizes the wrist and finger motions,
both of the bracelet and the ring may be implemented using
6-axis motion sensors. The 6-axis motion sensor may be
implemented using an MPU-6050 sensor manufactured by
the InvenSense company. The MPU-6050 sensor may mea-
sure a 3-axis acceleration value and a 3-axis gyro value and
randomly select an acceleration range and a gyro range in
use. In the present embodiment, the acceleration range is +2
g and the gyro range is £250°/sec, but the present invention
is not limited thereto.

FIG. 14 is diagram illustrating a signal flow of the
controllers and the gesture sensors that can be employed in
the marionette control system of FIG. 13.

As illustrated in FIG. 14, two types of control units or
controller are used in the marionette control system 405. For
example, a first controller, which is mounted on the con-
troller (40d, 40e, or 40f) including the ring-shaped support
portion or the case, may be implemented using an ultra-
small Arduino Beetle (20x18x2 mm) on which AVR-based
ATmega32u4 is mounted. A second controller, which is
mounted on the controller 40¢ including a bracelet-shaped
support portion or a case, may be implemented using
Arduino pro mini 3.3V on which AVR-based ATmega328 is
mounted. The bracelet-shaped controller 40c may use Blu-
etooth FB155BC for communication and may perform data
communication with BT-110A that is Bluetooth slave.

According to the above-described configuration, during
hand control by the controllers disposed on the wrist and the
fingers of the user, as illustrated in FIG. 14, the Arduino
controller (marionette control system) may recognize the
finger/wrist gesture, generate a phase signal by converting
the recognized gesture input, and transfer the generated
phase signal to a motor connected to the controller of the
marionette through Bluetooth. In this manner, the operation
of the marionette can be controlled by winding or unwinding
a string connected to the motor.

Referring again to FIG. 14, the operation of controlling
the gesture of the marionette by the marionette control
system will be described below.

Values set to the motor of the marionette are shown in
Table 1 below.

TABLE 1
Motor Control Range Control Velocity
Type (Control Angle) Object (rpm)
AX-12A 12-182 Head 11.1
307-752 Left arm 33.33
357-792 Right arm
312-702 Left foot
312-632 Right foot
MX-28 1973-2673 Large circle 57
1418-2198 Small circle
1950-2683 Jump 57

As shown in Table 1 above, the AX-12A motors control
a head, a left arm, a right arm, a left foot, and a right foot.
Control angles are set to the respective motors so as to
prevent the marionette from being moved more than neces-
sary. The MX-28 motor is used for controlling the position
of the marionette. If the speed of the motor is fast, the string
connected between the motor and the marionette may be
twisted. Hence, the speed of the motor is relatively low.

The ring-shaped controllers 40d, 40e, and 40f may be
prepared such that the controllers 40d, 40e, and 40f are
installed in the thumb to the little finger one by one, and each
of the controllers 40d, 40e, and 40f may serve as a small
controller. Each finger gesture recognition may be imple-
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mented to include an operation of determining the finger
gesture recognition (43d) after extracting the rotating angle
(43¢) according to the position of the finger through the
MPU-6050 sensor 41.

For example, the ring-shaped controllers 40d, 40e, and
40f may recognize only one degree of freedom and recog-
nize whether the finger is bent or spread out. In the present
embodiment, when the finger is bent maximally roundly, the
ring-shaped controller may recognize that the finger is bent,
and when the finger is spread out linearly with the back of
the hand, the ring-shaped controller may recognize that the
finger is spread out.

The bracelet-shaped controller 40c may extract the angle
(43¢) according to the position of the wrist through the
MPU-6050 sensor 41, determine the position of the wrist
through the extracted angle, and recognize the wrist gesture
from the determined position of the wrist (434).

Since the ring-shaped controllers 404, 40e, and 40f con-
trol one motor, it is sufficient even if one degree of freedom
is present. However, since the bracelet-shaped controller 40¢
controls three motors that control the position of the mari-
onette, two degrees of freedom are needed. Therefore, the
bracelet-shaped controller can recognize six gestures. For
example, it is possible to recognize a gesture of moving the
wrist up and down, a gesture of twisting the wrist left and
right, and a gesture of twisting the wrist from below to right
and left.

According to the present embodiment, the ring-shaped
controllers 40d, 40e, and 40f perform recognize the gesture
of the finger movement through the MPU-6050 sensor, and
transmit data regarding the recognized gesture to the brace-
let-shaped controller 40c¢, and the bracelet-shaped controller
40c transmits the control command to the controller of the
marionette through Bluetooth communication. In this man-
ner, the operation of the marionette can be controlled. The
data transmission from the ring to the bracelet may be
performed by serial communication, more specifically 5:1
communication, but is not limited thereto.

FIG. 15 is an exemplary diagram illustrating a coordinate
system of the ring/bracelet 6-axis motion sensor employed
in the marionette control system of FIG. 14.

Referring to FIG. 15, the movement of each finger 26 on
X-axis, Y-axis, and Z-axis and the movement of the wrist 2a
on X-axis, Y-axis, and Z-axis can be recognized through the
6-axis motion sensor, and the marionette can be effectively
controlled through a combination thereof.

When comparing five fingers with the body of the human,
it is preferable in terms of ease of implementation the
forefinger and the thumb correspond to the left of the body
of the human with reference to the middle finger positioned
in the middle of the hand, and the ring finger and the little
finger correspond to the right of the body of the human. That
is, the thumb, the forefinger, the middle finger, the ring
finger, and the little finger may be set to correspond to the
left foot, the left hand, the head, the right hand, and the right
foot, respectively.

On the other hand, among the five fingers, the ring finger
has the lowest degree of freedom, and the middle finger has
the highest degree of freedom. The head corresponding to
the head does not require many degrees of freedom, but the
right hand corresponding to the ring finger requires many
degrees of freedom. For this reason, the roles of the middle
finger and the ring finger are exchanged in the present
embodiment.

Table 2 below shows the ring-shaped controllers and the
control parts of the marionette and describes the movements
of the control parts according to the respective gestures.
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TABLE 2
Ring

Marionette Sensor Gesture Motion

Head Ring Finger Spread out Move up
Bent Move down

Left Hand Forefinger Spread out Move up
Bent Move down

Right Hand Middle Finger Spread out Move up
Bent Move down

Left Foot Thumb Spread out Move up
Bent Move down

Right Foot Little Finger Spread out Move up
Bent Move down

Table 3 below describes the position movements of the
marionette according to the control parts of the bracelet-
shaped controller.

TABLE 3
Marionette Bracelet-
Position shaped
Control Controller Gesture Motion
Large Circular Twist of Wrist Right Large Rightward
Rotation Movement
Left Small Leftward
Movement
Small Circular ~ Downward Twist of Right Small Rightward
Rotation Wrist Movement
Left Small Leftward
Movement
Jump Upward Movement Left Jump

of Wrist

In the control of the marionette, there is no problem in the
wrist gesture recognition, but a problem may occur in the
finger gesture recognition. That is, the individual finger
gesture recognition has excellent recognition rates, but the
gesture recognition rate may be greatly reduced when three
or more fingers are simultaneously controlled. The reduction
in the recognition rate is not because data cannot be simul-
taneously exchanged but because the degree of freedom is
more lowered when the fingers are simultaneously moved
than when the fingers are individually moved. In addition,
due to the structural problem of the hand, there is a limitation
in expression if the user does not sufficiently exercise and
train.

FIG. 16 is an exemplary diagram illustrating actions that
are difficult to express with the finger gesture in the mari-
onette control system according to the present embodiment.

As illustrated in FIG. 16, FIG. 16A illustrates an action in
which only the forefinger and the ring finger are spread out.
In this case, the marionette raises the left hand and the head.
FIG. 16B illustrates an action in which only the middle
finger and the ring finger are spread out. In this case, the
marionette raises the right hand and the head. FIG. 16C
illustrates an action in which the fingers, that is, the fore-
finger, the middle finger, and the ring finger, are spread out.
In this case, the marionette raises both hands and the head.
In controlling such motions, the gesture may not be recog-
nized when the fingers are not completely spread out, and
thus, the marionette may not be controlled as desired.

In addition, FIGS. 16D and 16E illustrate actions in which
the marionette takes a walk motion. That is, when the
forefinger and the little finger are spread out and the middle
finger and the thumb are bent, as illustrated in FIG. 16D, the
marionette may raise the left hand and the right foot and
lower the right hand and the left foot. In addition, when the

20

25

30

35

40

45

55

60

65

12

middle finger and the thumb are spread out and the forefin-
ger and the little finger are bent, as illustrated in FIG. 16E,
the marionette may raise the right hand and the left foot and
lower the left hand and the right foot. However, in order for
the marionette to take the walk motion, the actions of FIGS.
16D and 16E need to be repeated. Whenever one action is
performed, the four fingers need to be alternately moved.
Thus, the gesture rate may be reduced.

Therefore, in the present embodiment, the above-de-
scribed gesture modes (see FIG. 16) may be changed as
described below. Table 4 below shows the control modes
changed according to the gesture modes. The gesture modes
are a total of six modes (excluding a neck gesture and a jump
gesture) and the marionette may be controlled by selecting
the gesture mode as necessary.

TABLE 4

Finger Thumb Forefinger Middle Finger

GM1
Control Dedicated
to Upper Body
GM2
Control Dedicated
to Lower Body
GM3
Control Dedicated
to Left Side
GM4
Control Dedicated
to Right Side
GMS5
Crossing Control
Walking
GM6
Control for Each
Finger

Head Left Hand Right Hand

Head Left Foot Right Foot

Head Left Hand Left Foot

Head Right Hand Right Foot

Head Left Hand +

Right Foot

Right Hand +
Left Foot

See Table 2

In Table 4 above, a marionette control method of gesture
mode 1 (GM1) may be used when intending to fix the lower
body and control only the upper body. In the GM1, a signal
for controlling the lower body is interrupted so that only the
upper body is moved. That is, the forefinger and the middle
finger may be implemented to control the left hand and the
right hand as in the individual control, and the thumb having
better degree of freedom than the ring finger may be
implemented to control the head. In the GM1, the ring finger
and the little finger may not be used.

In addition, a marionette control method of GM2 may be
used when intending to fix the upper body and control only
the lower body. In the GM2, the forefinger and the middle
finger may be implemented to control the left foot and the
right foot.

In addition, a marionette control method of GM3 may be
used when intending to fix the right side and control only the
left side. In the GM3, the forefinger and the middle finger
may be implemented to control the left hand and the left
foot.

In addition, a marionette control method of GM4 may be
used when intending to fix the left side and control only the
right side. In the GM4, the forefinger and the middle finger
may be implemented to control the right hand and the right
foot.

In addition, contrary to the above-described gesture
modes used when intending to fix a certain part and control
only another part, a marionette control method of GM5 may
be used when intending to control only a motion of a specific
part, without fixing the marionette. The use of the GM5 may
control the walk motion of the marionette. In this case, the
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GMS5 may be used when simultaneously controlling the left
hand and the right foot and simultaneously controlling the
right hand and the left foot.

A marionette control method of GM6 may include the
control of fingers as an individual control mode.

According to the present embodiment, it is possible to
provide the system that controls the marionette by sensing
the wrist gesture and the finger gesture and transferring the
command to the motor connected to the marionette by
wireless. When such a system is used, the degree-of-free-
dom actions, such as movements of the arms, foots, and neck
of the marionette, plane movement, and jump, can be
controlled as the remote wrist and finger gestures. The
gesture modes may include eight degree-of-freedom actions:
four arm/foot gestures, a neck gesture, a plane movement
gesture, and a jump gesture.

In addition, complicated postures can be successfully
controlled through a gesture conversion technique. In par-
ticular, the first controller or the second controller that
receives the gesture signal from the first controller may
perform gesture conversion so as to cope with deficient
degree of freedom (twist, etc.) of the finger due to the
interworking of the fingers when the finger gesture is
generated. The gesture conversion may include converting
the gesture mode such that the body part of the marionette
corresponding to the forefinger or the middle finger of any
one selected among a plurality of control modes (including
the finger gesture) according to the gesture mode becomes
other body part of the marionette corresponding to the
forefinger or the middle finger of other control mode among
the plurality of control modes, so as to prevent the twist of
the fingers for the purpose of a specific action of the
marionette during the control of the marionette. The con-
version of the gesture mode may correspond to the setting
(resetting) of the gesture mode that is dynamically per-
formed during the control of the marionette.

According to the present invention, it is possible to
effectively perform a mouse operation through a three-
dimensional mouse device using body parts, except for
fingers, in various work environments or various physical
handicap conditions.

In addition, according to the present invention, user
convenience can be significantly improved by executing the
three-dimensional mouse device using a motion of a body
part with respect to a head, eyes, wrists, ankles, or a
combination thereof.

In addition, according to the present invention, it is
possible to provide a three-dimensional mouse device that
can effectively perform three-dimensional mouse operations
using a wrist gesture and a finger gesture. In particular, it is
possible to provide a three-dimensional mouse device that
can solve a problem that cannot implement a finger twist
motion when fingers are used in an existing method.

Furthermore, according to the present invention, it is
possible to provide a marionette control system that can
effectively perform remote control on a specific device or a
marionette three-dimensionally by wireless by using a wrist
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gesture and a finger gesture. In particular, when implement-
ing an action difficult to express with fingers due to a finger
twist, the fingers of a control mode can be changed and used
according to a gesture mode, thereby maximizing control
convenience.

While the present invention has been described with
reference to the exemplary drawings, it will be apparent to
those skilled in the art that various changes and modifica-
tions may be made without departing from the spirit and
scope of the invention as defined in the following claims.
Therefore, it should be understood that the above-described
embodiments are exemplary and are not restrictive in all
aspects.

What is claimed is:

1. A marionette control system comprising:

a second controller that includes a sensing unit, a con-
version unit, and a communication unit, the second
conversion unit being installed on a wrist of a user to
sense a preset gesture of the wrist; and

a first controller that includes a sensing unit and a con-
version unit, the first controller being installed in a
finger of the user to sense a preset gesture of the finger,

wherein the first controller provides the gesture input of
the finger to the second controller, and

the second controller transmits an action control signal
corresponding to the gesture input of the finger and the
gesture input of the wrist to a controller of the mari-
onette through the communication unit, and

the first controller or the second controller performs
gesture conversion so as to cope with deficient degree
of freedom of the finger, including a twist, due to the
interworking of the fingers when the finger gesture is
generated.

2. The marionette control system of claim 1, wherein the
first controller includes a plurality of controllers that are
installed on a plurality of fingers of the user, respectively.

3. The marionette control system of claim 2, wherein a
control relation between the fingers and the marionette in
each gesture mode by the plurality of first controller and the
second controller includes a plurality of control modes that
are divided into a control dedicated to an upper body, a
control dedicated to a lower body, a control dedicated to a
left side, a control dedicated to a right side, a crossing
control, and a control for each finger.

4. The marionette control system of claim 3, wherein the
first controller or the second controller converts the gesture
such that a body part of the marionette corresponding to a
forefinger or a middle finger of any one selected among a
plurality of control modes according to the gesture mode
becomes other body part of the marionette corresponding to
the forefinger or the middle finger of other control mode
among the plurality of control modes.

5. The marionette control system of claim 3, wherein

the gesture mode includes eight degree-of-freedom
actions: four arm/foot gestures, a neck gesture, a plane
movement gesture, and a jump gesture.
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